Inflammatory responses in two commonly used rat models for experimental tooth movement: comparison with ligature-induced periodontitis.
To compare two often used rat models for experimental tooth movement, namely the elastic band, and the coil spring model. They were compared with a silk-ligature-induced periodontitis model. Thirty six, 6-weeks-old rats were used. In a split mouth design four experimental conditions were allocated by permutation: (1) insertion of an orthodontic elastic band between the maxillary first and the second molar, (2) placement of a silk ligature around the cervix of the upper second molar, (3) a 10cN NiTi coil spring for mesial movement of the three maxillary molars as one block, and (4) Control. After 1, 3, and 5 days, rats were killed and immunohistochemical staining for ED1, cathepsin K, and MMP9 was performed. A time-dependent increase in the inflammatory infiltration of the interdental papilla was found in the elastic band and the ligature model, but not in the spring model. The disruption of the epithelium of the interdental papilla and the transseptal fibers was less severe in the spring group than in the other two experimental groups. All three experimental groups showed a time-dependent resorption of the interdental bony septum. However, this started faster and was more severe in the elastic band and the ligature than in the spring group. The numbers of cathepsin K+ and MMP9+ cells were higher in the elastic band and the ligature group than in the spring group. Elastic bands yield similar periodontal effects as ligatures. The spring model is to be preferred for experimental tooth movement studies.